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(57) Abstract: A vertical JFET (la) comprising an n-type drain semiconductor part (2), an 
n-type drift semiconductor part (3), a p + -type gate semiconductor part (4), an n-type channel 
semiconductor part (5), an n + -type source semiconductor part (7), and a p + -type gate semicon- 
ductor part (8). The n-type drift semiconductor part (3) is provided on the major surface of the 
n-type drain semiconductor part (2) and has first through fourth regions (3a-3d) extending in the 
direction intersecting the major surface. The p + -type gate semiconductor part (4) is provided 
on the first through third regions (3a-3c) of the n-type drift semiconductor part (3). The n-type 
channel semiconductor part (5) is provided along the p + -type gate semiconductor part (4) and 
connected electrically with the fourth region (3d) of the n-type drift semiconductor part (3). 



WO 2004/010489 Al llllllllllllllllllllllllllllllllllllllllll 



(57) 

*^#5H.JFETlaft n + SKW 2 nlK!)7 

fa&C&tf5S&l~fg4tf>fgJ&3 a~3 d^rW-rS,, p + iy- h^^4f* > 
n!KU7 3©il~i30ii3 a~3 c JbK^tt bHTV^o n 

7 h^gP3(Dl4Wii|t3 d|::m^WJCg?«$nTV^S 0 



WO 2004/010489 ^PCT/JP2003/009412 



5 [0001] mmm^mm^m Rvmmm&mm 

[0 0 0 2] h 7 yv^^ ? ( J F E T : Junction Field Effect 

Transistor) «U ?~ hftJ±^£ 9 y-^Wmt KW 
10 5mj£M#¥^^^^T^6 0 P^ffl^fi. JFETIt y-^istKw 

^r^ij^i- 5 * x &> s „ 

15 [0003] ^EU i/y^i/**m-fcmAb^Z*mte^'^*&^ibt£^ 
mZfrZT*^^ **'4'71£mte 1 0 , xMf±&2 o 0 VJ^TOf£ff^-e(iM 

OSFET (^/^HfcJgl/¥#& MIf7^^) ^^-efelp, ^ 

20 y **&^3E»fET*£>3o 

[0 0 0 4] JFETI'iLTIl J FETO-at'fc5M^h7y^ 

* (sit) &;<y—¥mi£t l,x$mRX$m&i\:£tix\,^ 0 s i Tfi N j f 
ET^^o^-r^^it^^-rs^, j FET<o##t£as^£#i-5MW 
i#ttT'fc-5^(c^b-c,s i T<D&&m*#mft&¥fmt^%E.mw¥f&xfrz>o 

25 

[0 0 0 5] ^HfcJlSj (S i Ch mttfy VJ* (G a N) ^^(7>!7^ K 



WO 2004/010489 



'CT/JP2003/009412 



[0006] /^^-f^^^^/itx, Mosfliit^tettte, mffiiElft 

[0 0 0 7] ^iT% «S^?>B#)te, KW vWBE^^boofSii^:^ 

[0 0 0 8] £i\ J FETO#|5t^fcV>T. fg«^^^-t-Sfcis6 

[0009] *&wK&zmmm&mm&®&h ; 7^vx?n. kw^** 



2 



WO 2004/010489 



'CT/JP2003/009412 



*1TV^5 0 

[0 0 10] r<D«^i^M^Mm#^mh7^^^^^«ttt{^ ffii&^MWt: 
20 [0 0 11] Sfc, ^liMlfM h7y^^fi, KWy^gP^ 



3 



WO 2004/010489 



'CT/JP2003/009412 



mmmzm^. h~y7h¥mi£n<Dm4<Dmmzm,n.mz.&j$g£tix^z 0 y- 

[0012] r©t^h7^^iatitf, ^<^y- h^tonomizf 

[0 0 13] ^fc^M^Mm^mh^^^^t^ KWf^^Mi:, 

«s§P/6 s ^ite>nT*5t)> Ky -7 Y^w&temh^m&^&misfrx^** k 



WO 2004/010489 



r CT/JP2003/009412 



[0014] r«h7y^^iajiii m&^mfc&btf-h^m&n 
[0015] eiMi#Mh7^^^^ii> mi<D*mfcn*^\mx- 

[0016] ;©j:5^h7^^iawi ^-Y^/^^§p<t y— ^¥ 
[0017] isi^i^i^^f h7^^ k w t % k y 

tH^ttSo S&¥*f«te> K U 7 b ¥fM©iiS i fillet t , 
KP7 N^#M^l^^m4^«t_b^S^ffi^?&oT^:ttbttTV^5 0 ^ 



5 



WO 2004/010489 



CT/JP2003/009412 



[ooi8] r ©t^iii^ii^i h 7 y ^ (i, m&*mtiti®tm 
[0019] K^tit^ii^Mhyy^^^ii, KW^¥*fcgp£> 

is <Dmm.mt&mmm*m^. Ky ^ h^mwn^m ia>kfg4 ^^ji^sto 

lO^±^c*5V^T^ J r^/^¥*^S:^-r^„ & 2 oft^¥*fr«|Sf4, Ky 
^5B6(D^Srft5„ ^3©»»H KW>¥*f#SB<^®M 



6 



WO 2004/010489 



'CT/JP2003/009412 



[0020] rwa^ mmw-h^mttM*. ^3©ii^iw^ 

[0021] w^ain^f h7^^ rasvvr, b¥*«s»xt5 
[0022] ft, «^»M^7y^^ f ^^v^T, KP7^i 
fig* «9/h$v>- tf>m^^\ 

[0023] rttbo h^^^^i-J:^^ y—^^fttfis 

[0 0 2 4] 0£L<te, «aK-&fl«*a6*h9V^^^*5V^. y-h 

^^oa^o^Rifix Mmrasig^S!**^* h7^^)5V^ y *7 
[0025] 0*u<fi, mmm&mnRw&hr^itxfiz&^x, v 

[0 0 2 6] $f*L<{i, M-&St^^ b 7 > v 5 ^ (Cfc^t, 



WO 2004/010489 



'CT/JP2003/009412 



[0 0 2 7] :H^WMlMh7^^iaWt ^-r 
F^&tScmte^ «t ot4 C 5 ?g Jl^f t ^/^l^SS©^^ tl>^^ 5 <fc 0 ^ 

[oo2 8] mw&&mw>R%}%: hy>i?x<?\z.£titf^T>*/is¥mfct$te. 

m (tyy-;?: 10 - 9 m) wtf>«i£K «fc 9 , ^©^f t ^ 7^ 

[0 0 2 9] W^It#Mb7y^^^© 7 b^ffSPtts KW 

&z9€¥&#ig$i£i»& i^-cim fen k w ^*M*ffrSB<E>*sms! t fita^^ 
uai&*j»fraj^**w^j^$n5*#«¥*#«*t &*ri-5 - ^ l 

[0030] r©J; ? ^M^iifM f 7 y ^ latitf, K!J7h 
K!)7 h^^gU^m¥-W^^S:i^*UT KWV^<*:SBtc^i-5 0 — 



8 



WO 2004/010489 



r CT/JP2003/009412 



T> KJ)7b2|ii!HWlS©)l*S:Wt#5. LfctfoT, BJfMo KW ^»J£ 

[0031] ro«t 9*iiWi»h7^^^m 

7^iM^t*fc5SiC^GaN§ia^ KV^f^J»fr», KP7h^i 

y-b^fw, ?-r*ju¥mftn. ma^m&fa 
[oo32] ^i^^itm h7^^ i mnm.<om 

#^$PSr^i-SxaSr{ixLs » l KSS l 2 ^flcSS:^ 

riH- 5 X*I&<i m 2 *MM«1±|3: JK l y ~ * Sr^i" 5 X 



9 



WO 2004/010489 



r CT/JP2003/009412 



[0 0 3 3] ^^S«#^h7^v J ^^^ig^l-*3V>T. ^-h^ 
[0 0 3 4] ^^Mm#^mh7>-^^^3t^^*5V^-C, S&1©¥ 

[0035] h?^^ (Dmrnxm^ m 1 iii©s 

10 «Jtfc\ i 1 1 l IB 

t*5 «9 , s& 1 ¥-m&m(D3Lm<Dm i^bi3 ©«iek:ss 2 tti© h & 

_k^fd 1 2 &teJ&-fZ>&i 2 ^M^XSSrfi 

15 2 Rt/i 3 ©i)|±(Dl 2 ^1 1:, V-h¥Witt$(Dtcib 

m*j&m-rzm 2 ¥*{«B«x@&flt;u mm^m^m 2 ^*#ji*s#6>*ts* 
■cm 2 ^^ir^iMt/B 2 5 & ut\ «jb 

[0036] mmm&mmR<ft&h7^i?x?<Dmmxmcm^x, m2*m 

#I^Ig-ett, Bf£©ff £ SrWT 5^ 1 ^mM^m 2 *Ng#Jg&m 1 *MH* 
25 IS«i^i5J:9i:i2rH©Kw?y^:|AU, «esttfc««© 



10 



WO 2004/010489 



'CT/JP2003/009412 



[0037] mmm&mnftw&hy^itxfvmmjfmz&^x. *5-^%>v 

[oo39] fra^-a^mi^m h?^^ <DMm*mz&^x^ mi^m 

[0040] M^Sl^M h 7 > V^* * ©SH&frSsfc^T, $ 1 

[0 04 1] JKSlgl^Sl«*Slimh7^^^<7>»i5t^^V^. 

[0 0 4 2] ^M^Mm#^mh^^^^^*3V^T, y— -X^-igfcgBXt* 

[oo4 3] z(Dm%i^&&mnn&i%:h7>i?x*\z£tit£. y-^mm 



11 



WO 2004/010489 



CT/JP2003/009412 



[0044] *mw\zmz>mmm&%Lm,R%h%: v 7 z k w 
ftnt^ Ky 7 h^momt* m&¥-MW-%h. ^^^^mfrnt, y-*¥ 

Ky 7 f^M^iitMii^t u W7 h^mw^comi. 12s 

y 7 h^#^(^|g3omi^^m^^^c$n^ 0 y Kyy 

h^^^ 1 <Dm®&v^v*/is¥m&t®±^nrt btiZo m 1 ©y- k¥ 
*u Ky 7 b¥mfcw<D&4:<Dmw-tiz.w>iirb3riz> 0 mi <dv— vmrn^ Ky 
-*wm^ Ky y h^fw^ss i <a^±<Dy~*^#^m^Kig$c 

[0045] r oi^»^si#M h 7 y v?^ ^ lamt m&*m& 
***m&tok. w>\(d?- hmmRvy-^mmtz Ky 7 

K^^^®^^Mi-5^^^^^^<tx^^^^iifJI^m9 K!)7 



12 



WO 2004/010489 



'CT/JP2003/009412 



[oo4 6] *fc ra^st^M^y^^ii, m2<Dr-h*mfc 

[0047] ^(Dmtn b9>i?*<?^£frtt. mi<o^- bm&^mteiftbWi 
nnmfrbttmztiZo ?--r*/i'0>ff£ tH3fe«r/h$<"c# 

[0 0 4 8] e^II»h7y^^?ii, Hic^hfifl: 

[oo49] mssm^mnn^sk v ? ? la*, mm^m^mmn bti 



13 



WO 2004/010489 



'CT7JP2003/009412 



jB4o««&tf* i <dy- h*m&&*m-rz- t&x%, m-mikx?*^ ^ 
[0050] mmm&mm%-%)Mk b 9 mi ©^MSri^ii 

[00 5 1] r<7^£5ft h7^*?^<fc*U^ fr*J\s*mfcUty — *¥ 
[0 0 5 2] i^M^^m#^ h7^^ tt. It© b7^^ia"? 

[0 0 5 3] il^^It^iS h 7 *f±, n 2 ©y- h ^Wfrgfl <b ^ 

[0054] mmm&mm>R%)mty>vx*kc&^x, KU7b^»© 

^2o^±{c^^bHfc^^^/^^SP©lp:$^. b^*fr»©»i 



14 



WO 2004/010489 



CT/JP2003/009412 



5 [0055] mmm^mmn^ h ? 9 ksjvn-c. ii&¥#{W-t<^ 

10 [00 5 6] r ot*TO^ii#M b 7 >-^^ ^ ititfx ^-r*^ 

[0057] M f ^^v^^^iati^f t^/^i*SSIi, 

m (t/^^: 10- 9 m) ^-^-CkS,, roWit^-t^. ^m^^y TtfS 
[0 0 5 8] iii^Il W h 7 ^v?^ ^ O K U 7 h ^^gpii, KM 



15 



WO 2004/010489 



CT/JP2003/009412 



[0059] r © J; 9 ^ 7 v ^ ia h*v?h 

n^m^jp^ 3 „ Ky y b*mfru<vm%:*'h£<x~ 

[0 0 6 0] :©i ? ^li^Sl^^t h 7 vi^x ? t'li, 

7"^WK'fc5 S i C^G a Nf ia , KW>¥i^ KD7h^i 

[0061] i>7^^ ©awt^ifef*. s& i mmmcom 



16 



WO 2004/010489 



CT/JP2003/009412 



flsfflfc?iMc-f-*Xg£, IB 1 ©y- h**ft:»»cfllftW»cSN*$itfc* i <z>^- 
-rSXairSr-^tfo 

[0 0 6 2] «a[SS^Sl«#Sfc*b7^^^©«3t*lfe»4. HlO^-h^ 

ioo63] <Dmmjrmz. m i ftioi 

Rum 3 iz&^mfcmoymnm t m-(ommm t taz^MVozmA u 



WO 2004/010489 



'CT/JP2003/009412 



[oo64] mm&&mmn$h& f?^^ comm^mn. s& 1 mmmnm 
nut, m2.<D7—v *mpm ^-mnm^mm. intern 2 <dv-y mmzmm-t 

[0 0 6 5] |Rai»^S«»S6Jfth9^^^©*3ai*fett. y-*^*|#$fl 

[0066] im&&mnmto&v?>i?**<om&3&i^ Kp7h^ 

[0 0 6 7] «IM«^«^*h7^^^©»3£^f4, KU7h^ft 



18 



WO 2004/010489 



'CT/JP2003/009412 



i (DMMi&mzioi'fzmmj fet© i-i mizwt z>mmmx*$>z> 0 
is iimztdrtzmnmx&Zo 

0 1 1 Ali, p + M^^liI^xmi-*5it5^l2lT*fc6 0 IllBtt, y 

-^^#^^x@^*5^6^m^-cfes„ Hiicfi, v + m.*mfcnBf$. 

25 X^^feitS^mEl-C'feSo 

®1 2(4. »6©Hl£jgflS^*5*tS«ESI J FET©MWfc5 0 



19 



WO 2004/010489 



r CT/JP2003/009412 



01 3 Ate. m7<DnmteWM:wtz>wm j fet©^ht*&s„ @i3b 

te, ^7<D||J!i^^4o{t6i^M J FET© II-im^*5tt5»f®lllT^6o 
@14Alt p + ^^P^Xa^*5tt^#4mi21-efc6 0 014Bte, p + 

Ell 5 Ate, p + M^- h^fls:Wfi5oXS^^H-5#4millT^5 0 HI 1 5 B 

mi 6 Ate. ^--r^y^^fli^x^^^tts^miii-c^^o m i 6 Bte. 
mi 7 Ate, y—**nfc^f&TM\^tetf&®umx*hz> 0 mi 7b», m 
mi 8Ate> mo^j^s^nm^^^mumx-h^o hsbh «®^x 

mi 9 Ate. ^9<z>njfi^ig^*3tt5iB®[ j FET©^mia-e*>5. mi 9b 
te, »9©*i6»i»^*5»t5i(tsi j feto iii-iii m\zt$v %mmmx*>z> 0 

@2 0Aii, ?52(Dp + m¥m&mmf&T.uK&rt%m$imx$>z> 0 02OB 
te, p + mmm*m>&mj&i&^mzm'tz>®®.mx$>z 0 

021 Ate, m 1 1 <D%mBM\z&rtz>i$8m j FET^mia-efcs„ 021 
b te. in ^m^k*^ j f e t <^/^^ K-^^^^^^min 

02 2 Ate. v-ymm&ft^zmvi&m&TF-tmM j FETofa@ 

•efcSo 1212 2 Bte. K-^itSrW-rsS^B'JO^^-TilM J FE 

Ttf>£4!filIlT*£>5o 

02 311 mi 2 0>HJ£TI0|§t£3o It 5 J FETO^4mH|-efe^ 0 

0 2 4 Ate, ^1 2©»lCfc(t5iiJ FETO^MS, 0 2 4 

Bte. mi 2 <DnmmMiz.i3tf zmm j fet©»t^5 0 

0 2 5te. ^1 3<O^W^t-*5tta^M J FET©lrE»5, 



20 



WO 2004/010489 



'CT/JP2003/009412 



i26ft m&&Mm*ft~rz>w\<Dj&m : £7Firmm j FETtf>iraiii-c;fc5o 

@28ah ^14 (Dmrnmn^tett zwtm. j f ET©wt«i:^ 
5 mmt<DiiLwm&$:^irm#:mx*hz>o Ei2 8Bte, s&i 3(DnMj&mz.%>n- 

SliJFET^tCTT'fcS, El2 8Cte, H^B'JO^B^iott S«£S J 

F E T & IgitHI T* $> 5 o 
El 2 9 Ate. Ky^ h^^Xm^fclt^i^Mj FET(D#4^EIT^6 0 El 

2 9BIJ, p ^^^Xtl;fc (t 5 J F E T ©^li 6 „ HI 

10 2 9Clt y— ^^^Xa^*3it6^ J F ET<D®UMX$>Z> 0 

EI30te, SfSl 6^MlH*3lt6IIJ FET09fffi@T"$)5 0 
@31 Ate, K W >^ft:|lI^xa^*5itS»f®ig-CfcSo El 3 lBIt 

kjj ^ h^frm^xe^^jtsdfffiia-cfcSo Ei3icte, y-h^M 
is ei3 2a«. ^**fr¥mftmtej&TM\z*3Vz>)Brmm-?i>Zo Ei3 2Bf±, 

y-^^frJR3^fi)cXS^i3^5WfffiBl-efcSo EI3 2Cte, y-**N*ffc*M* 

^ xai- *5 »* ^ m m m x & 5 . 

@3 3Ali, pW- h^*flc«P^XS^*5»1-«Wfffi0-e*>*. E13 3B 

it, &mkj:mz.*5i-tz>mmmx*3bZo Ei3 3cte, ipgpMistfcttsi 

20 Bd0"C*>S o 

El 3 4 Ate. h«ffi^fifeXSl!:iott5WfB5H"eifo5. El3 4Bte > mmm 

j&j&jLmz&i't&Mmmx-hZo Ei3 4cte. wpgp^xm»c*3»tswfffiBi-c 

Ei3 5te. y— ^««^xsf-*5tts»fffi0"e*>5. 
25 Ei36te. f5i8(DmMftmiztstfZ)mwLjFRT<Dmmmx~&>z>o 

El3 7Ate. 7**ju*mftmi&l£JLnK&rt&Wrm®-ZibZ>o EI3 7Bte s 



21 



WO 2004/010489 



'CT/JP2003/009412 



ID 3 8»> ^2 0©HJfe^fl8^*3it**K^ J FET<Z>i4#10T?;fc5 o 
13 3 9 fi> 12 l^H«S^*5tt5i^M J FET<DBfr0SIHT"fc5o 

5 @40Aii, P + iy- h^^M^xmtcjotts^fsm-efeSo 04 o b 

Bfi, ^2 4 <D Mt&Mtfe ^ 5 J FET© Hl-lillSHcasrtSWSBH-e*) 
10 5 0 

04 3 Ate. SH2 5<&^ffi7£tSfc:fc3»*<5»E3! J FET<D|#riB0-C£>3 o 043 
B feu ^25 ©mte^tHt-tett 5«M J F ET©/^ K— O»rffi0 

04 7Aii, ^2 7<Dnffimn\z*sttzmmj fetc^hi^- 

20 5iSjFET^fI^@"Cfc5„ 04 7CCt, JE^SU<D^lC3ott 5ffcM J 

FET^fI«fc5„ 

04 8A(t KU -7 h««^Igtfc*rt5«i J FET©«t$)5o 0 
48Bli, p + M¥^#1g$^&X^:fctf J FETW^@T'fc5„ 0 

4 y-^HWfi!cXgfCfc^5ifi J FET©»ffc5. 

[0068] &xt. mttmm*mm\^x, *&mzmzim&&w.mntoskh 

22 



WO 2004/010489 



'CT/JP2003/009412 



[0069] (fg i (ommmm) hiahh ^^wsi-fcit^^M jfe 

Tla^fflfifeS. @lA»f|C, liJFETlad n + IKW 
[0 0 7 0] ilJFETl alt CL Ofjt^CD— Jj<Dffifr t>{&j3<Dmzfafi> 9 

[0 0 7 1 ] n + M K W 2 fi, ^f6]^S-MO®Sr^-t-6 0 *fc, 

#igftliiS#!]-ete, r<DStSf4. SiC (j^^m) K«fc9 7f0E5c£*VTV>5 o S 
i C«JP$ti5 K-^yhi ttii, mW&%t% 5 ^it-feSN (^Hth P 

[0 0 7 2] nSKy7l>¥W3ll n + I K M 2 ©-S<fO 

y$ft^riR]^|!lI^@fim$^/c^l~^4(D^3 a, 3 b, 3 c, 3 d SrW-TSo 
^l~^4©^3a, 3 b, 3 c, 3 d <D&* (i. glf ^0$ft^fp] (Hi 1 Atf> x 

^3©Ii3a, 3b, 3 c Jb^'fip + Mmii^^4^^e 5 nTV^6„ ^ 



23 



WO 2004/010489 



'CT/JP2003/009412 



k— /<^h&m*. kw is¥m&i®2<D k-/>-^ h^^«t <9{&v\ ^fji^^iig 

[0 0 7 3] p + Mffl&¥##£B4te, *1, £2 S Sg3<£>»S3 a, 3b, 

^birLTte. ^«8#:^^3^7cm-efc5B (IB*), Al (T/^ = £iO iv> 
[00 74] nIft^lW5(i,il~g3«3a, 3b, 3c 
^*/U¥$ft:|f|$5tt, P + ^ffi^¥^W4lCf^o-C0f^$A^I^ (SlA«y 

So 

[0 0 7 5] n + ^y-^^^7fi N ^10W3a^nSft^ 
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[0 0 7 6] p + M^~ h^»ffcgB8te, 01Bl^t«^ *3M4© 

{M8fi, S3 0ttK3 c £>&ffi40)Mt3 dKfafroXm (HI* y *ft;frlR]) K 
3&tf5i&g&8b, 8c, 8 d^^i~5o ai?P8 b, 8c, 8 d (i. 

«t 5t-2£t>'TV^ 0 a§P8 b, 8 c, 8 dfi, ^ 3 <£>1Hi& 3 c 
V^«fc¥**fcffl4 £Sfctttfc:&i!ft£;h/ri^5„ M58 b, 8c, 8d©ratitt 

h 8<DpI K-/n"^ b &&fi N 5©nl K~^> 

h^fls:gP8<D^ffi±tCf4, hm«B8 aflSiSttbfrLTV^o y-hti8a 

^ep e (4, y-^^M7^b k w >*mw&2\^m^%nM<om&*7Mr 0 

[0 0 7 7] (31 2 (Dlifl) J F E T 1 a £>Mi£;6f fetCoV^Ttfc 

PJ-T^o EI2A—EI2C. HI 3 AlkTfM 3 B „ HI 4 AS-O^EI 4 B x HI 5 A#.T>*HI 
5B X HI 6 A&t/EI 6 B % El 7 A& tfHl 7 B. HI 8 f4 x % ?. <n>%m&&K-&Z>Wt 
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ijfeti a ^i£^im&^i-#»ia-cfc5 0 

[0 0 7 8] (KW^*#»R)*I8) *i\ EUA^i-fltfcSfcfcifSfli 
£4R£LTtt, n + iS i C^*#li«tf«l**iX5. Sfc^K-'^h 

5 [0 0 7 9] (Ky7h^M^lS) Bl2B^i-flljC % n + fflKW> 

¥mtm2<D*tm\zs i cn3 ^xt^^^t/^s^j; "9^t5 0 s ic 

J«3©JRffT lfi % S i CIR3©3fS§!ra\ n + iK 

n + S KKy¥»2 o K-/^ MSJ; ^) ^{lv\ s i cms<o K— 

10 hftftfi, 1 X 1 0 16 /c m 3 ^-C*fc5o :©SiCi3^btt> n 

[0080] (iii^^M^is) in 2 c £r#n tt, mj&^mfru&tetit. 

X?Ml&M&-tZ> 0 r©-7^^Ml^I^ts SiCl3±M$ 
15 tLfcffi« 3e|: Kw< V h A 1 Zmtiim^ *^%LA IT, 0f^O?m$ Sr^TT 5 
p + MSii¥^M4^?f^i-§ 0 p + Mffl&¥*{«4<D#t£Dlte, ^ij^tf, 
1. 2Ami|T'fo5 0 p 4 K— /O' h^f*> #J;tfcf> 1 

20 [0 0 8 1] HI 3 Afc^-r«lc % P 

flc«P4(Z>*ffiRtfS i CJR3±fcS i CJg|5 £^t°*^^/W&ftft^cfc 9 
t5„ S i CM50IHJ?:T 2tt, 0. Sfiraitt'fe^ SiCK5© 

Kw^y^i**|5 2©K-^y 9 t>{6v\ SiCi5© 

25 K— ^Vb^f*, #Jx.f£x lX10 17 /cm 3 IStfc5, r©SiC!5^ 
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[0 0 8 2] (y-7fiMM3) 0 3 B^-r^, S i C)^5(DSd5 

Mj$-fZ>o S i CM7<DJl^)9T 0llx.fi. 0. 2/imgIt'fc5„ S i 

7^mM(i> FW^W2©^ii^-ffc5 0 SiCl7© 



[0 0 8 3] (y-x^iw^ig) y-*^#f££B£ 
^-rsX^tcov^TfftW-rSo 0f^O*A^r^ (H^xWi^FrJ) fcS£l*5'** — 

[0 0 8 4] (p + S^I^Mia) EUB&^fi&LT. p + I¥i^ 

20 tefiL-tSo ^^M3 ^ <fc <9 S i CJK5±m^3£$^/t«i«5 a , 5b, 5 c \,Z 

i8 1, 8 2, 8 3£^J&-f5 0 P + IWt«8l, 8 2, 8 3®F^ 
hm&ti. Mz-l*. ixi O'VcmW'feS. p + M^*fr««Sr^fiKUfc 

25 [0 0 8 5] (p + i^<*WlS) 0 5ASr#RgUT, p + i*i^^ 

^-rsxm^ovN-cmpj-r^o ^^<^°*~:/£Wi-5^*^M4£Bj& 



5 



10 



K— bfc&rau s i CI5 o *v bm&£ «9 
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c Sr^tfffi«5 a ~5 e) ^ K— V h A 3 &m$l#>\Z'( *^1&A tTf^©i 
§^tt5p + I^i8 4, 8 5Sr^-T6o p + I**#18 4, 8 5©K 
-^°>-bM«> #J;itf> lX10 18 /cmWfe5. ^®ifi^<D# 
fttt, 1 X 1 0 19 ~1 x l 0 20 /c m 3 a«T*&5 0 p + M^#Jf £?Mbfc 

X@&?T5JilMJm^re£>5„ 

[0 0 8 6] (B^tfbXS) HI 5 B Lt, IIJFETla 4:^^ 6 
XStioV^TSLW-t-So mm J FET 1 a KffcgMfc&aSrifei-. JfcSMfcftWfflWu 
ffiffl (^J^L«^J1 2 0 0°C) T?S i C«rBMfctt#H«fcWH-fc, 
v-y ^y^i^SJi&LTVy ^^mitm (S iO z ) !5>M$*i5. 

[oo87] (fflpttijistig) 06 A«r#H&ur\ ^Mx^y— hm^i 
%^-rsfci?)CD^pg^5^^-r6xm^cov^-clftBJ-r5o 7* h b<£>-^ 

^^Srfflv^,ife'fbil9*r3S^«jJ«s'^>'^ , b'CMnSP9 a, 9 b S 0 

[0 0 8 8] («»^X@) 0 6 B«r#ifC, Iffi^tSIStoV^ 
t^P^-t-5 0 *i\ iiJFETUO», GHx.tf^y^vl' (N i ) £V^ofc 

MUX, N i^JUBISr^y^V^U v-v?^b^*i-^ 0 g^T, ffiiB. (0>J 

x_tf, n i (D^i o o o°ca^) ©ii, T/i^^^fgtttf^ffl^-e 
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[0 0 8 9] t/^ = ?a (a l ) b^i1t.W&ft&MM*m$.-tZ>a 

[0090] £tjiittwbfcxs^«tD. is i (omt&mm^^tiftism j fe 

T 1 a J&S^ffc bfc 0 iS« J F E T 1 a <D«5gT*«, p 4 &t>* p + 

y»ESr#5w -5 0 Lfc^ot, y — * £ K W ^ffl<DWV£*fa-tX*% 

iNltfLoo^l&Jft&Ttf 5^^K*#5 0 o*9 % JFETC 
[0 0 9 1 ] ilj FETlaft, p + IW»4 i:pW-b¥^ 

^^^/Ko*g^i#-r 0 v + mt&&¥m&M4: t p+mv- h £ ©raws a 

^ISJFETI aOra» s ^^tl5„ K*H-. p + ^iS&^#SlS4 i: p + M 
t>2fcv^<aicfi, FbIPS A J: Y) ffl&m J F E T l acDWteasfcJtStLS. 
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[0 0 9 2] *mMMMX*n, KKy, y-^s ^-b^^ft^Sr 

S i CICJ; 0J£ffcLfc„ SiCtt, Si (11) ^GaAs (# !J *-Mtt3R) £ 

[0093] ms (omm^m) Kmnrnm*. iufeth^p + m^m 

[00 94] (^V^Hfl^^Xa) BI7ASr#R8UT, nM¥*J«Wf 5 KSVMH] 

»V^Dfl|f|S*s^$*L5o »VMffl*P«:J&*LfcfL 
[0 0 9 5] («V^I!a*M&£xm) 07 B£#j$UT, n 5 Ki^M 
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[0 0 9 6] (^-h^»MlS) |§l8«r#RSb-C. V— haMMMBfcJB 
vvr\ «x.fi, SiH 4 (v^>0 ft»5Hlt5wi:Ki9j«ftt5. tfUv-y 

t *^vm&x»mj$.'tz> -t&x$z a 

[0 0 9 7] (& 4 (Dmm^m) % 1 ^^^t^^Tt&K bfc« J F E T 
late, H9(^tcl;5WiiS:i:5- £ t>Wfirt*;fc5o Iil9{i, S&4 0>^ 

i^ttfcttstsj fet i co^0x*fc5o -r^^^>> m^ommmm^ 

*3»tSifc£l JFET 1 cfi, ^5WMiSE3 e p + Mffi&^ffc£B 4 ±fcl p + M 
[0 0 9 8] SB 1 OHJfe^UBKlfcl^-CSftW Lfc$» JFETlblt 0101: 

^ti9*n»i:5:nwfe5 0 mio^ m 5 <onmmm^isff 
zmmj fet i d©^aH-c*>5. i-*^*>. m^\<D-mmnm\^^^>mm 

JFETldtt^5 Oli 3 e RXf p + §UiS&^HI#gP 4 _hlC p + M¥**#SP 6 

[0 0 9 9] IIJFETlc, 1 dTfi. nIKy 7 h^^gP3f* % 
igffifcs ytt^lRj^WS^EB$nfcfgl~^5©«Si*3 e , 3 a, 3 b, 3 c, 
3 d &W1-5o P + m*mfcU 6 te, SfS 5 3 e p 4 Jb 
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[0100] ^4©^lfim5IiJFETlc, ld^^nWf, P + 

sm^**^ 4 p + m^mi¥^ 6 u-cm@ 6 a tssctoKSMasnso 

[0101] ft 33. #H«J&tefc:*5tt5«3l JFETlc, Id Kl*3^T, M 

m6 a \uxx-xy—*mmi a k:p + ^^{M6£^h-3^kj:'9, p + m 

Zffimt tTl)<tV\ p + Mffl&¥##^4fiy-*¥>g#^7 £ 

[0102] (8$ 5 <£>H»2S) Hill A~m lie £r#f$ IT, ^ 2 <D 

zmmj FBTvwmxmfcmvxs ^2<Dmmmm^^xnm\,tz.mmj f 
et 1 a<Dm&xtishmmx**>z>&m&&m\a-i, m-<Dft&&nvtz 0 ^t. 
m 2 ©njfi^flg^sfts p + m¥m&mj&f&^mM<Dj:W:^\,^xuw-fz>o 

[0 10 3] (p + i^^WlS) ®1 1 A£#fi&LT. p + M^frJK 

fi£tS 0 v^^MT^ffl^T, S i CH5 1 ±\zmj&£fttc%nm5 l afcKw? 
^ hA4Sril^^^^-^aAUTp + M^^6 1 SiCi5 
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[0 10 4] (y-^^M^I® mi lBH^tlll, nS*M5 

sicK7«t5 0 s i cWk7(Dmmmte, n + iKw^M2©i 

[0105] ( p IH 1 1 C £#Bg LT, p 

A 5 fc»!RWte-< bT p + S»¥i*#S& 6 *J&J$.-fZ> 0 p 6 Sr 

jgjfcbfcfc. Y^^M8^it?) 0 p + M¥^#TOj&xmt-3lt^T, y 

[0106] (ui 6 (Dmmmm) % 4 o^»^jc*5VN-cmp^ bfcira jfet 
oi^ife^ii^*3»t5iKS j fet i e<Dmnmx*3bZ) 0 %±<D%W& 

7 irgJttl-rSfll^t bfc 0 rtll^lt, leolfiflfli, ilJFETl 
e [4nIftW»5^ n + ^y 7 iO^Cn"^^ 
1 0Sr5E»-fli^S. p + M^~b¥^#^4£n-^¥^#§&10 
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[0 10 7] n-M^#^lfPl Ofi, W, lW^2©it3 a , 3 b, 3 c, 
3 d R0nlf 5 ±(^(t btlTV^S,, ^MJftgB 1 OW^iStt 

K-/-?^ h^tts #Jx.fc£. 1X1 0 16 /cm 3 ggt'Jb5„ $fii^H»!lT*{i, 
n"S^^l Ott, K— M^AtJ £ tbfc: S i C (mt&m) \Z.£Y)Mf$. 

[0 108] nM^ J f^^M5fi^^x^V^$n^V^ 

V\ LfcriSoT, mm J FET 1 e©I^WWi^/h^<tt5„ 
[0 10 9] ft*3 s ^^li^feftS^M J FET 1 e^fcV^, MM 6 a 

Ktt^-C y 7a(c P + §U¥*f 6 &mm.irz> ^tK£<0, p 

ft5o 

[0110] (KS 7 <DmMJ&t&) 013 A£r#fl$ UT, ^ 1 

^■C*>S»7©Hlfe^ie^oV^lttM-rS, IB7©||Jfi^fl8tC*5it5«SI J F 

[0111] El 1 3 Ate, J&7<&^ffi7&«8fc:*5tt3«® J FET 1 f 
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s„ m 1 3 AiZTF-rm^ iijfeti hi n + sKw ^^mfcu 2 t > 

n + Sy-7^W7, p + M^- h^f#gfl8 1, 8 2, 8 3 £, p + 

5 [0 112] nlf ^/l^^JW 5 fi s nS^*/HM*fls:fci#5 1,5 2, 

-f4©ii|3b ) 3 c, 3 dSt^pW- h^#fls|fP4_h^^:ij-bttTV^ 0 
n §Sf 5 1li, p + M^"- h 4tp h 

8U©is, p h 8i,82 <*>bk &t>* P h #3r#s& 8 

10 2, 8 3<DR8tf:^:tt£>*t-CV^ 0 nlf t^¥i^5 2(i v niK'J 7 h 

^tgfrgB 3(7)15 Office 3 e JrKESJtt <b*K % 5 ©fR« 3 e ICrio^T nW. K !> 7 

^#^3<D^ 1 <Dmm3 aL±\ZWthtlX^Z> 0 nift^/^tl(5 3 

15 tLTV^5o 

[0 113] nS^-r^WflsffS© K-^°>- hj&Stts n + IKM^ 

aJ5f4, K' — h £ tifz S i 9^f&£*x-CV^£ 0 
[0 114] p + S^h¥»8 1, 8 2, 8 3 f± % ^2-l4©tit3 
20 b~3 d .tidbit bHTV^ 0 pW-FWS8 1, 8 2, 8 3©P B 1(at 

nS^**/^*fc«#5 l^ttbtbTV^So y-^iW8 1, 8 2, 8 

5<£>-C\ h¥3MMB8 1 , 8 2, 8 3, 4 if t^¥*#««5 1 

ffi^fip ng^W^^s, nSft^/V»«5 1 SrSfcitS KW >® 
25 iJfcfi. p + I^h¥iM8 1, 8 2, 8 3, 4 |c J; o"C«l»$tL5. h 
¥»8 1, 8 2, 8 3, 4©piK-/^fitlt ft^W^5 
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8 1, 8 2, 8 3, 4(i N K— h^^p^t^fcS i C\Z.£ »9^J&$*VCV^5 0 

[0115] p + mmm.*m&i® mt, hi i 3Bi^t^^ % 3 0^3 
10 h^fl£$P4t p + m<^- h^frfips 1, 82, 8 3 k*&m-tz>o m 

15 [0 116] (S8©»1) Hi 4 A&T/H1 1 4 B. 0 1 5 ARUM 

1 5 B N HI 1 6 A&tfia 16B, HI 1 7 A&tfHJ 1 7 B . Hi 1 8 ARXfM 1 8 B 

mix, m2<omM&m<D&Mx&zm8<DnMi&n^^^xmm-rz>o % 

[0 117] (p + f^iMlt) Ml 4A£#BBLT. p + SM#I 

25 ^$rWi"5-^^^M9 £r^/£-r<5„ v^^M9 fc«fc 9 % S i CJg|5 1 _tK:g!3££ 

*L5«J$ 5 1al: K— b A 6 *m$lW)lz4 *^t8lA LT p + M¥*#J§ 8 1 
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[0 118] (p + Iii^*lMli) 014B«:#RgUT, p 

Ml O^:0J^i-6o ^^Ml 0K«fc 9> S i Cflg5 l±^^^$tL^^^5 1 
b \z K—'«^ b A 7 fcSiRfcJfc-f tyftA Up + SSSitt¥*(*» i l i Sr^fife 
^^&A£>$!£te. p + M^- h¥9|f«B4te:pj£-*-5g£fcSiv\, p + 
Sesi*¥9HttB K—'O h^Ste, pW-b^W4iMT* 

[0119] ( p h ^i^Str^Ig) 0 1 5 ARtfm 1 5 B £#RS U 

^/^tftif^igi: p + s¥^e^xsi: v + mmm*m&mmm.x.M 
ff£T5 *m-rz>*m&m5i)mi&istiz>o 

[0 12 0] (ff^/^iMMlg) HIl nlft^ 
^^lil^^i-^Xa^oVNTtftPJ-r^o Hl6At*t«t, S i CJg|5ii 
i CflH5 4Sr^fc p ^drv'^yUfifeg&^«t «9^i-S 0 S i CJK5 4©i^S 
n + S»KW ^3fflcSP2©3|t«Mfc|SI— T'fc^> 0 SiCl5 4©K 

[0 12 1] (y-7^1ff^Ig) 111 1 6 BteTF-tmz.. S i C)g|5 4© 

fifci"*. SiCl7^iS(i, K y^f W 2 will i: 5„ * 
fc. S i CJR7© K— hiS-S^ S i CJ|g5 4©K-^V h*£.fc 0 t>fliV\ 

[0122] (y-^^wig) mi y— 
*j&$L-fZ>TM\^\^Tmw-?Z> 0 m^wtt^rp] (H«t»x«|^) 
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7 ts i cms 4 tzmtfLm^^f-^y-tz,, ^o^m. uv*vs*?—>x- 

^Ml 1 £rl&*-r6o 
[0123] (ift^bXa) Hi 1 7 B LT, IIJFET1 f Sr^^ti- 

&jLm^^xm$\-rz> B mm. j feth iciift^^a^m-t-oB^b^isf^ 

ffiffi (#J;itf#\)l 2 0 0°C) T'S i C^r^btt#ffl^^BB-ri:> &^mfcW<D 

z/D ^^frmmtik^Rfo^xiyv =*>wtm (sio 2 ) fimf&£nz> a tco 
[oi2 4] (wpsp^xm) mi 8A^itt, y^tto^-n 

-^*^&fflv^T, ife^bBl9Sr3B^6<j^^y^^^ , U'CBBPlfP9 a, 9 b Sr^i" 
5of^P^9a, 9btlt y-7^*fr»7X^- h 8 <Z>£K*&# 

[0 12 5] (IHMXg) El 1 8 B£#($L.T, ft^Mt5XaHoV^ 
-Crai-^o *i\ IfJFETl f<D*®^ x mZ-ti—yfrA' (Ni) £:V^ 

9 a t^- hm«fflMPlfP9 b^O^-N i 7* h Wv?* h<Z>-r** 

hSffiffio&JRfflloW^i: ttli, N i, f^yxT* (wh f^y (Ti) 

[0126] $ t/u^^^a (a i ) t^^timmm&mjm&mm-tZo 



38 



WO 2004/010489 



CT/JP2003/009412 



[oi2 7] u±mmvtci:m^x o> s&i^^tit-^axfcfOJ j fe 
t i f ufc 0 mm j f e t i f o«itT*(i, p v ^m&m 8 1 , 

8 2, 8 3lt p + M^^^l l^^L-Cp + M^~h^^lfP4^^$ 
tL5 0 rtucj;!?, p l l i: p h ¥i W 8 l , 82, 

-Ftft8a^»t5, ftC, p + i^bWS|5 4, 8 1, 8 2, 8 3 

[0128] (sg 9 (Dmmwm) % i (ommmm^^^xmm ltc^m jfet 
iff*, ii 9 A{-7jk-rx ote^mmm*tz>zbi>'*imx*foz>o mi9Afi. 
^9onw^^*3(t5^M j fet i g w#4mia-c£>£ 0 m9<Dm 

mMMK&itZmm J FETlglt Sg6<0^3 f &tfp + Mffl&^g#g&4 
±(I p + S¥i*gP 6 ^i^l 5 ^(^V^TtS J F E T 1 f tmftZo 

[0129] asmj fet i g m niKy7 b^mi^usn^^mm^, 

y$ft^-ffi]{C|li^Safi$^c^l~m6 0^3 f , 3a, 3b, 3c, 3d, 3 

i£ttk*vcv^ 0 P + M^llf« 6 n + my-x*mft1®7 df P v o-c (mfx 
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[0 13 0] ^9©I«ii(^lt5^iJFETl glCitlfl p 
^flcSlJ 4 f±, p 6 S:^ Ltli 6 a i: l^Wl^i^tiSo WM 

[0 13 1] fc*3, *»I(^(t5iSj F ET 1 g^*5V>T, li6 a 
[0132] (BIO <£H»2«0 020 A^tfUl 2 0 B IT, SI 

8©m»»*fc5ii o^njg^^ovNT^-rso n o^^ 

15 miZ&tfZmm J FETOlSlig^^glb-C. »8<0*Mim«^33V^ttWUfc 

lij FET 1 f OjK^fei^«^fc5**^cS*^t4^— ©^-a-Srftbyto 

[0 13 3] (^2<Dp + I^MlS) 02OASr#ISL-C> p 

mftm*Mf&-tz>T.mz^xmw~t-z>o i2© P + s^Mitit P + 

^M12Mt5, -7^^M12ia!), S i CJR5 1 it-^^^^Tc^gisfe 5 
1 c K K— h A 8 Irl^^d'f ^ySA It p 6 1 ^^i-§„ 

^^yaAof^ii p + ^s^^^4^iijig-rsas{^v\ P + i^ 

25 m&ft2&.Lfr'&, ^^Ml 2 ^|^*-T5„ 

[0 13 4] (p + S&*£¥i»{WB^j£xe) 02 OBSr^RRLT, p 
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[0135] p + s[aN«^i»frji^ritxe^§i*«5v^-c, <?^*fr^w-wm 

f&T.UXmmt>ftZ> 0 ft^/^iMMlt^ p + I^^I*1MIS, 
2 © p &t>* p + ^-»aE^ft:S^^xa«rift t) 35 LT\ 

k SIS 2©p + M^#^g^XaW^^XS^oV^-C|ft0^ bfdo flOlS 

[0136] (111 (DMffi&m W^i21 ARXfim 2 1 B LT, J& 

i ©Wiofwt-fesi 1 1 ©istfi^iiiKo^TfftW'rs. m 1 1 

fet i a (Dffif&kmmx*&z&ffif&&miz.n. m-(on^H^ 0 trF> ^ 

[oi3 7] 02 IAS, ^i i comi&ftm^isrt&mm j fet 1 h©&# 
ei su i(Dmmmmkmi(Dmmmmk^ ^^^^mi^U(omm^ 

[oi38] m 2 i BicTjk-tmK, Afr* Y—-r*mtoUi 2lt n-lSi 

Cll21~l24^n + SS iCll25~l27 k ^^S^gSg £ fr-CH&fifc 
£;h/CV>3o S iCfl2 1~12 4<DniK-^yhiSH:, S i C| 
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12 5-1 2 T^nlK-^yMIJ; 1 ? fc(SV\, n'SS iCll21~12 
4©K- y<y hWk&n. lX10 16 /cmWfc5, n'SSiCi 

1 2 1-1 24©J?$T6|j:, ^Jitf, 10nmitffc5, n + lSiCfl 
25~127© K— hlt^fi. IX 1 O 17 /cm 3 ~l X 10 18 /cm 3 t 



[0139] K — ^"Hf ififi-w U 2 2At^ti fl 7 <D§H»2fi^ 

io *3v>-ci^wLfc«iMj fet i f <D^v*jis¥m<£mzhmm-*!m~e#>z> 0 tirc. 

K— ^«it{*> H 2 2 B l-^-T «fc 0 ^9 ©||jS6^1©lC*5V^-ClftW U/c 
tlJFETl g<Z>^-^^^3)Cfl:flJ^t>jgffl^rtB-efcSo 
[0 14 0] ft*5 % #Hm^SK4ott5iH£M J FET 1 h - 1 kl£*5V^t> N 

is iWiM4 £ y— *3MM*;gp7 ^l^-oy^ii7 a ^mfatfrt-g^ 

20 [0141] (ii2 (Dmmmm) m^., m 2 3 tx, m 1 <^n»2fig© 
iijFETniu, wiicDnmj&mfc&^xmw^tLffiM j fet 1 a ©$1 
(Dmgciz'D\,^xm.w-fz>o 

25 [0 14 2] @2 3fj:^l 2©^I«fctt5tI J F ET 1 n©fW 



5 



n + SS iCll2 5~12 7<D)?$T7(j:, ^Jiil lOnmiM 
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5 0 |l2W»lT'li, iiJFETlnlt ^- h*NHfc*B4 

1311 K-/NVhi:btAl (7V^^?A) j&SiM £ frfc S i CK<fc <9 
s i c^J: VM$,£ftx^Z> 0 B©«ettA l ©JUSIcJt^T^ctv^^ 

*s«fii$ixSo ^S&J&x «M J FET<BffiJEEt*a*ft±-t-*. 

[0143] *«5ite> HI 2 4Ai^ti 9 f§ 7 ©ISJfi^flgfciS^TSftlJIl 
LfcliJFETl f h^Mt-^iiffi^-CfcSo *fc> a?/U*K— 

TTOfttt* 02 4Bt*tJ:5^ ^9(D^W^^*3V^T^bfc^M J FE 

[0 14 4] ^.(Dm^xtitt. 7—h*mfcW4<D hmm*p + m 

[0145] ^Hl^Il^lt^II J FET 1 n, lp^*5VNTt>> 

li6 a tfttty-^l]i7 a ^p + M^#:£P6 &&&& Z b \Z £ V . P + 

"Tzmmt bxtxtv^ rtueu;?), p + iwM4iiy-7^ifii7 
b • Kw^ra^sa^y— * • ki^t ^ra3g»K3E*>5fc* % mm 
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[0146] (in (Dnw&rn) in 2 5 tx, m i <Dnmwm<o 
iu f e Ticim l*c n wiivnmxm^&^TWLWLtcmmj fet ia©i 

[0147] IH2 5fi, II 3©HM(-*3^5jKlJ FET 1 r <E>Hr®EI 

Super Junction) WM&ft'i' %>„ 

[0 14 8] 1212 5&0m-fZ>k, KJJ7htiW(t n +iKWy¥i 
#^2<D£®-Lt-ia:f7'b;h.-CV^ 0 KIJ 7 h^tf&SBte, n + iKKy^ 
$B2 0±®lw^i-^SM^^oTMtJ ? 5pS^^IS^3 1, 3 3^nl 
*mtemm3 2&mirZ> 0 pS^#««3 1, 3 3lt n^*IJte«£3 2& 
5KIE?iJ£fri/T^<5„ P I^l^^i: n ^ Cg^lt p + 

[0 14 9] piM*^3 1, 3 314, pW-h»Sl54 1 ) 4 2 

[0 15 0] nS^«3 2« > p + iy~h^M4 1i:p + iy'-h 
©WteffcKU pW-hM^4 1, 4 2«oT (E^xtt^fa) 3£U* 
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[0151] @2 6i^ mm-etmm&m-rzwKDMm&^-tffiM j fet i s 
(Dmmmx'frZo ni2 6{^i-.t 5 5-> mm&mmn. ^7 (omwrm\^^x 
mm Lfc«u f et i f © kp 7 v^mfcmz.hmm-zimx'&Zo */c, in 2 
rf^^-a-tfiit^^-rsMra^^s^i-^Mj fet i t<Dmmmx*hz> 0 

027 ^tjH" J; 5 fc, ®^«5£te. SB 9 ©li«S^:i^T»3 Lfc*« J F 

mm^^xmm ^mm jfet k ■bmmxz z> 0 

[0 15 2] *Wil3(tMIJFETlr, is, 1 t £«fc*Lfc£, K 

m#tf>**»>{£< kp 7 Y^m>fc%<r>w**m<x*z> 0 ^<dtc 

[0 15 3] pi»«3 1, 3 3^nM^3 2©K^yfi 

LV\ 5 0 0 V»J±£®£Lfcm^ 
jlft«#J-Cte:, p m¥-Mfcmm 3 1,33 R^nS^ii 32© K— 
hm^it. ^)2. 7X10 ,7 cm- 3 T'fc5 o *fc N 5 0 0 ViiftJE£r<®5£ L/c»^ 
(C*5tt60ii4^»yT*fi, plfiW3l, 3 3^n^i*f«3 2 
(Dm (0^y$ft^fRj) teO. 5;im»fc5 0 ^tl\Z£*)^ &2.mt±. pi* 

m&wi¥m&mmz.Mxfz><Dx, W7 b^mi^m^^^xm^m^ibmm^ 

[oi54] (^h <n%imm n m^mfrmwRv p m^m^ <t % 

&v\, i§i2 8Afi. mi 4<DmmMm^&rtz>&¥mi£m®t7- b^m&ut 
<D&mMm&7f:-rm#:mxibz> 0 pi^ii3i, 3 3^ni*i« 
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3 2te, mzmfev>*A&ft agfxHkfriRj) izmxtx^Zo pi¥f#««3 1, 

3 3tt, n Ifffrf^ 3 2 SrtfEtf «t 5 t-iS^'J £ *fC V > 5 0 p ^^^^^ £ n 

[0 15 5] mtC^LT, g|2 8Bte, W, 1 4 ^HJfc^S^&tt 

3 3Mnl^ii3 2, 3 4(t * I' B»T ft (EI4 3 x 

T>*TV^ 0 pl¥*(WW3 1, 3 3lt nS^i«3 2, 3 4 fc^SUcE 

[0156] i2 8cit, ^^(Dj&m^&tfz&^mfcm&ttf— h^mfc 
wb<D&wmmz^-r^mx*3bz> 0 P i««3i, 3 3^ni^ 

figJ§fc3 2f3: N *lC^<Dii^|^ (H^y^fnl) K3WCV^ 0 plfi<^li 
3 1, 3 3tt, nSWi«3 2£H&tP«fc 9 KB^J £ HTV^o n^#^ 

[0 15 7] (^15cDlfi» ^^tMft5IiJFET0|! 

[0 15 8] (nlff^iMlg) n + iSi C^#K^£2Mii- 

i CJHI3 Sr^k^^^^^ft^lcj; *)J&f$.-tZ>o 5 0 0 V»J£ £rB£ L7t4§^ 
^*5H-5$fji^^»J-C(i, S i CJH3<7)JIgJ¥T 8fi. 2. 0 m mU± 3 . 0 /z 

^h^«t«9 1 big:V\ :©SiCH3^e.lt nW^l3 2, 3 4, 3 6 # 
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[0159] (pI^IMl© 02 9B^ilt, pi^l^ 

$£*bfc1?S*£3 1 a, 3 3 a, 3 5 a, 3 7 a t K-^'y h A 1 0 %IWlI>f 
tyftAtt, 0fW^?rWt5pS^l3 1 1, 3 3 1, 3 5 1, 3 7 

[oi6o] ( k y 7 h *m&uwt$LTM) ni2 9 cmitt, mM<DJ¥$o 
10161] (»i6 <Dmmjtm) @3oij;^i6 <ommi^m\^^^>wm j 

FET 1 utommm-VibZo B3 Ofcjjc*-«fc, iSjFETlult n + |F 

[0 16 2] liJFETlult ^(Dm^<D—^<DfcfrhttL-ft<Dmz\P\frO 

[0 16 3] n + m K W f¥*fc£B 2 fi, 2*|p]-r3-*ro®&Wi-£„ 

i CizmmZtiZ h'—y<^Yt b-Ctl, il«B#^^5^7c^T^5N (MS), P 
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(v». as mm) k^otch*i—^mtoi)mm~e$z>o n + aKMm 
flsgp2«, —tt<Dm<D—% (MW ^ kw^mi2 a ^^r-r^o Kwym 

[0 16 4] nfK!J7f^»3lt n + SKU^y^f ^20-»© 

yfll>^fp]{-Jl|i^ia»$nfc^l~^4 0^3 a, 3 b, 3 c, 3 d Sr^-T^o 
il~|4«3a, 3 b, 3 c, 3 d ffifecD^jjfa (0 3 0 <£> x fA^ft) 

*£3a, 3b, 3 d_b^{ipMS^^^^:§P4^^bnTV^^ 0 ^ 1 ~^3<D 
ii|3a, 3b, 3 c ±\zn^^*;\s¥mfc1$5f)mrthtiX^Z> 0 Ky 7 
^§|5 3(D^mM«K^^^^ft:§|S2(D^mMil^— -efcoT, F^7 

3 <£> K— MSli, KM >-^&gB2tf> K— hfe^J: <9{fiv\ # 
Ky 7 h^#ft:|HS3te, K— h imiJQ £ tbfc S i C (fflt 

mm) &-<t ^j&^-tv^,, 

[0 16 5] pMffi&^llffcgMte, f§ 1 ~!& 3 tf>lH^ 3 a, 3b, 3c±C 
[0 16 6] n^-^^^^M 5 te. 1 ~f§ 3 3 a, 3 b, 3 c 

Bff^^w^tR) (m 3 o o y mijfa) \zmt*z>o nm^-^^^m^5^ ms 

S&4 k?-^*^¥mft&S k<DRmiZfcp n&^-hm&iSft&o nm^^^^ 
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htfmn&titzS i C^£9 7i0J&$*vrv^ o $?jl^^»jT'«.^-r^^S (El 
5 4>ylA^fR]) ft, (El* z$ft^|Rj) (7)1 0^«fc«9^#V\ 

[0 16 7] p + l^h^»6lt ^4^3dS0pSl)i^ 
gP4±Kt£ttibfrLTV^ 0 p + My-h¥^M6«, m 3 0 (7) x flld? 

10 pW.M&^mfcl®**:?— hmm6 a Kig^UTV^o 

[0 16 8] n + Sy-^^i^7lt |l<Dii3aMnaftW 

15 y-*fi;@7 atfSs9!ttP>*L-CV^ 0 y-7li7 a f±4kJR-C^$tLTV>So n 

[0169] (117 OHJfe^S) #CK. «EM J F E T 1 u tf>$i5g^ifck:oV^ 
t^^i-^o El 3 1 A—El 3 1 C. HI 3 2A~®3 2 C, El 3 3 A— El 3 3 C „ El 
20 3 4 A-E13 4 C N El 3 5 1 7 (Dmfcl&l&te&ZWm J FET 1 u W«i3t 

[0 17 0] (KW^MMIS) *i\ El 3 1 Atc^i-«(c£«?rii 
iStLTIl, n + !S i C^*flcS«ds^$n«„ S^KwnV 

25 [0 17 1] (KU7b»lMlS) M3 1 B^i"«t^ n + $KW 
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CJH3 <DmW-T 1 fi N mx-tt. lO^mtfeSo S i C)^3cD^mMfix n + m 

/<V b^&te. #J;tfi£s 1X1 O'VcmWWo ^?>S i cmSfrbK. 
[0172] (ffiii#3Stfr$P^fiJcXS) HI 3 1 C £r#RS UT, ffiji^fls«FP«r^ 
^ftSv^^Ml Sr^-r^o iO^^Ml^V^T, S iCl3±tM 

1. 2^m||T**35 0 piWW4©Kw^b)|I^ IX 

[0 17 3] (^*/l' 3 MMttlfl^J*Xg) 13 3 2AII/Tf«l:> p 
ifcUl&mmRlPS i Cflg3±^S i CJ1^5 ^^t^^v^^r/^ft&l-ct "9 7^J& 
-T5o S i Cl5©ifT 2te % tfijxitf. 0. 3MmSW5„ SiC)il5<D 
iiaii, n + iKW^IW2©W^-tfc5„ S i CI5 

SiCl5 0K-^yhMl^ ^Jill 1 X 1 0 l7 /c m 3 m^T*fe^ 0 Z.<0 

JK**DigbT^II!ii-S««O^IBIxeSr^tP«t9t-b-CtJ:v\ SiC 
[0 17 4] (7-^¥iM^Ig) @3 2B^tiC, SiCl5©t 
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t5 0 S i Cj&7<Dj|gJ?CT 3 ft, 0. 2>imggt'fc5, SiCl7W 

mm,%Li*. n + mh*uj ^¥mfci®2<Dmmmtm-x~3bz>o £fc. sici7 

[0 17 5] (y — xRV7-*r*Jl'¥mft : &l&j3LTm 03 2C^#itt, V 

—^^mi^u^m-r^Uiz^^xmm-t^o -7^^m2^v>t, n + iy 

-^S7 £ S i CH5MS i CJBI3 4:«:»tRW^«*D 2 ^^:Iti-3*-e^S>5 : • 
>';/-r3 0 Z<Dfa^ -77^M2t'IWcn + ly^i 7 £: S i Cjg|5<DgP 

|pttTV^^V^^CDPMJ2 S ¥^^ffi-bOS i C m 3 <£>J?: £ T 4 JFE 
T<D#t4^^#<&^i-S (Kte^^aNIMttP). xy^^©«$D2ll, 
0i|>LtiO. 4 m mSft-Cfc •) , ^S^^^JWtS i CJg|3<Dff£T4te, ^iJx. 

0. 1 /»nigM5„ y — *¥*M£?F2#cLfc@L -7^^M2l:^t5 0 
0f^<O«l^lRj (HI f x $ft^|pj) — -5 * M 3 ItWtjfct 5„ 

[0 17 6] (p + I»Wli) ®3 2C£r#R8L-C, pW-h^ 

»J*$*tfc««5 a K— hA 2 SrS^W^W ^-yftAtTpW- h¥ 
I^6^t5 0 H3 3 A 5 p Mffi^^lFP 4 tcig-T § p + 

iy- h 6 &*mfcm 5 rttc^fife $i^Tv^s. p + m^^$p^^ l 

[0177] (IftK^bXfe) m 3 3 B IT, ij« J F E T 1 u 

-sxmfco^-csftUH-s.fas! j f e t i u \zmm<tmm*ffi't a f&mk® 1 mte, 
as. wx-ttmi 2 6 or) -es i c&mk&&mmzm-rt* &*m&ia*<o 

->!) Wf£?UV!) 3«i (SiO z ) tftef&ZfrZo *<0 

[0 17 8] (HS§ngfl^/&X;g) HI 3 3 C£#HSL-C, y- h®g*^t5fc 
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[0179] (tSr^lS) 0 3 4 A£#HB LX, li^^tSIg^oV^ 

[0 18 0] fc*5 % PP§P^xat-*3ftS7^- b Wv 5 * h 

1 0 5 0°C) ©Tyv^^^W^tt^^fi^^-el^It 5 r t oX, & 

mm (y— kw^, y— m t#¥^tPi:o^^^-— 5i/*saR«r»riE 

[0 18 1] (M^^Ig) 1213 4B&#figLT. IftjWBISr^-faxStc 
OV^iftWi- <5 0 ilJFETUCil©^!:, CVD (Chemical Vapor 
Deposition) ^fc£V)^ Si0 2 , S i ONiV^o tz.%&WM 9 ^J^0rt <5 0 

[0182] (hpsp^xs) hi 3 4 c^#it-c, y—xwrnktetfrt-z-fc. 
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-^*y sr^-TSo 

[0183] (ii^^i© 03 5^t#bs.lt, y—*m@ 5 

b4r^fi!tt5.y-^tffi7 btt s IH3 4 C Lfc=< h?L9 a SriioT, 

y-^^flsgp7^ftfeu-cvN5 0 mm^mm<Dmt^x^ mm*, mm 

JL<Dm-M>^ &m&V>1B.J&**t>7'l'%~#J» (Al)^A l^^jg-e$>5^ % 
$1 (CuK 9 *S (W) tifcoTfc«t<, rfrkfcPB^&tL&V^ 
[0184] Ufclgia9 > ^ 1 6 (D^JS^S^^^tLfci^M J F 

ETlu«Lfc„ »iJFETluO«itlt pMS&¥^&gB4#.tfn 
Sf t ^/^iM 5 ^ nS K y 7 h 3 ±(Iiatt^ 5o SfcK. 

I^Bt« nl K U 7 h^ftSP 3 lit^t !) 7^5, Lfc^oT, Itff£r 
^Loo^JgjftSrW 5ii:365T*#5o o£t>, *«3tttJ«iii»J3E J F E T K 

[0 18 5] *m6JgflgTtt, KW^s y~^s ^-KD^M 

S i C^J: <9 7f0/&L/io S i Ctt, Si (J^f)^GaAs (if y «7 AfltHf) £: 

[0186] (118 OH»«D ^('x El 3 6 £#fi& LT, Sg 1 6 (D%W&m 



53 



WO 2004/010489 



'CT/JP2003/009412 



m J F E T Km LT N m 1 6 (DMMl&l&K&^XnW Ufc^M J F E T 1 u (Dffi 
[0187] 03 614, »1 8<DMffiMmfcl3tfZmm J FET 1 v OKfr®® 

mmmX^ lijFETl vlinIft^¥fW5i:n + iy-7fi 

*M7 k<DfflKn-m*mfoUl 0&3€M;fTl^„ «£ig^,J:*U:i\ nSf 

^ ^ A-^gjfrgB 5 «^ 5/ ^ >- ^ $ ttJfc v ^<dx\ f-r *^mfcu?>m z&^v?- 

[0188] n 1 0 te s mi ~m 3 <OW& 3a, 3b, 3 c &t>* 

^$|5 5©iIli:l^-t$)5o n-I^WlO©Kw^fit|j:, n 

>Ymm\-t. 1 X 1 O'VcmWffc^c »l^»JTIi, n" 

M^ffM 1 0 te. V—sO bAmtoZtifcS i C (^b^m) K£*)&f$.£ft 

[0 18 9] ft*5, ^»^ff0S^-ClftBJUfcnM¥^^<b n-^^g|5 

m (m 2 0 ~~m 2 8 (ommmm) \z.mm~*\mxhz> 0 
[0190] (mi 9(Dmmmm) #^ m3 7a~@3 7 c$r#Bgux, mi 
7 <DnMBm<Dmmx*>zm 1 9<DnmmmK^xm.w-fz> 0 mi 9©» 
mKtst-tzmmj fetchmcmu, isi 7o^»^{c*3VNTift0jb 
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[oi9i] (f t ^;p^Mr^ig) T-v^^m&mxmjLun. ?- 

^^SP4<^)*®S.O ? S i CJR3±l£S i Cm5&*-t°?*is^/uj$ ! g : mz£y) 
J&jfc-rZo S i Cllf 5(DmmT 6tt, 0fl;ifi, O. l/migST-fc^ S i CM 
5C02HmMte. n + I K U-f y 2 ©ill i l^-T'^ 5„ SiC 

m5<D K— n + §I K Wy^f»2<£> K— hiHSJ: t> 
v\ S i CJHl5tf> K— y<> hWkm*. Mx.f£. lxio 17 /cmWfe5, 

[0 19 2] (n-I^frMlg) g|3 7B^i-#^, SiCg5©* 

ffi^s i cm o^xt7^fv't«ft(a «9^-t-6 0 sidi o^jhij? 

T7I1 0"J^f^ 0. 2MmSS-e*>5o S i Cll OW^llli, S i CH5 

(D>gmmkm-x°frz> 0 sicn o©K~^h«gi±, s i cisokwn- 

^h»&«fc»3 t>tev>. s iClio©K^yhMii, ^iiil ixio 16 / 

[0 19 3] (y-^^#^^X@) 5I#^V^,EI3 7B£r#fiBL&riSP> % 
y-*¥*fMg&^i-SXSfcov*TKW-r<5. SiCll O^ffiC, 
fUci/VJVtfL&mz.Z. n + iy-^l^fc*©S i Cl7^Mt5o Si 
cm7(Dm$te. MZ.t*. 0. 2MmS«ti!b5. S i Cjgl 7 0^«§if±, n + 
g K y 2 11 1 H-t'fc 5„ l£fc, SiCH7©KwNVhi 
Sfis S i CHSIl 0<D F—'O hWkmX V hM< , lX10 19 /cm 3 

[oi9 4] (y-^^Wig) y-^^» 
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4^t5. ^^^M4^fflV^, n + iy^l7S^n-I^I10l: 
[0 19 5] J^_b, mi 7 ©Hl^iiS^Sf MMlt, n 

-m^-m^ism^u. Rx^y-^^mw-um^u^^^xumvt^o y*-* 

^$ti,6^i:«^v\ ^-^^/u^flc|aJ<Off^* s ^S'^->'^XS^«k5tf 

[0196] (120 (DmMT&m) ^20 ©HiWflgfcastt J F E T 1 w 

t-OV^I^P^i-^o IH3 8fi, »JFETlw«i-efc5, H3 8|:*t 
iiJFETlwtt, n + SKW^»2i, nIF!J7^|* 
&3k, p + mtf- hfefC^^4 1 , 4 2, 4 3, 44, 4 5 t „ nlft 
^¥##^5 -ffiy-^li7 a MCtt5n + iy-7^M7 

[0 19 7] p + S^- hi£ffc¥##S&4 1~4 5fc\ h7^^©I*t 
h 4 1~4 5(i, ytt^tMSOWBHSrlHTTnSl^ir-*^* 

4i~4 5©^ii, Bff^:^>fft^rR] (i3 8©x#^) KMtrrv^So #sgfc 
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[0 19 8] n + ly-^^»7lt nM^^^/^^^5±^ij"b 

— Jgy— *®@7 a;oSs3:ttb;txTV^ 0 — Igy — ^m@7 a fi^JST^ffc^T 

[0 19 9] J FET 1 w<7>«3t^<tHfi\ ^— b 

Ufc 3* o T , Wfc<D b 7 ^ * ^ «fc t) ffi& £ tl 5 y 7*±W-X^ ttk 

[0 2 0 0] (121 (OMMMM) 03 9 Sr#RS tt, 116 (DmMJ&ffii 

<Dmwmmx^^>m2 i <Dmmi&m^^xnw'tz>o ^2 i©*ifc»«fc*5»t 

ZWtmj FETCiUt, |gl 6W^lfe^li^33V^SftWbyt«®[J FETIu 
[0201] @39li, ^2 lO^il^ttSNEi J FET 1 x <DBJf®0 

t£Z> 0 -rttfr-hs m2 Kommmmxi^ ^2M3©«3b, 3 cti;^ 

[0202] r—h^m&tai 1 <Dmmm.^^^^m^U5 (omm^tm 
mmmxhz 0 ^-h^^i i©piK^^MSfi> <?^*;u¥m&n 

+ iy-f¥^l 1 <D Kwn"V #J?lf^ 1X10 18 /cm 3 a^T* 
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s i ckx *)%m£thx\,^z> 0 pm?~b¥mfcn<DW-zi-±. Mz-tf, o. 3 m 
mgit'fcs, mm jFETixii p wm&^mteu *tp m?- v 

[0 2 0 3] (^22 (Dmmnm) m 4 o arot 4 o b lt, 
i 7(D^js^o'»s«T"fc6^2 zfDmmmm^^xmm-r^o 122© 

^bfci^Mj FET 1 uO^it^t^T'fcS^-fll^m^fi, Wl-(Dn<& 

[0204] (p + my- p + iy- h^ffcgp^j&ia 

y~ h¥##^&^&i-;5xa^ov^fftpji-r3o Bf^Mirftsv^^M 

3&JSV>T> S i CJ|^5 ±<DmWi5 a H K-^V h A 2 ty^A t 

&ni lcDmf&^xvM&tstiz^v^^mvmisnin. isj fet« 

KUfcCT^r^tLSo #Jx.tf> D4li0. 2,imgSt^5„ y~h^M?r 
T^Lfc^ -^^^M3^r|^*-rS„ ^i&Jg:, i4 0B^fi^«JF 
ET£&5 0 J^_L, fdl 7(D^»lii:m^6p + M^-h^ft:^^xmt3: 

^tt^o ftiioxa^Kb-cfi, ^1 7 (Dni&i&mkmmxtbZtf. ^nKmmz 

[0 20 5] (^23 (D%W&m) m±\ 
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j FET^fflLx, ^2 z (Dmmfrm\^^xmn\^tL^m j fet i xcd«$ 
(may- h¥m&n<Dmm^^xm.w~$-z> 0 

[0206] IH4 B2 3<D^W^J-*3(t^^M J FET1 y OtUrSEI 

T'fcSo i2 3«I1^16©»lilt y-b^^^«lit^ 
-f^^^. B2 3(7)^ii^T'{*, ilJFETlytt, p + §^-h^ 

rfrU^tK ^2 1 Lfc p 1 i&Km-r&tz. 

S()©S i C<^fc 0 **^/W&Sim^S£&9> iSj F ET 1 y £r^&C 

[0 2 0 7] (124 ©ilfi) <W-, m 4 2 A^U^HI 4 2 B LT, 
2 10^W^SCD^^#T^5^2 4©HW^oV^^t5 0 121© 

fetcmlt, ^2 i <Dmmmm^^^xmm\^fcm 
u fet i z (Dmmtmmx^^^m^wmia^m-on^^n^tioUT^ 
%i i<Dmmmmt(D^mK-D^xmm-f-^ 0 

[0 2 0 8] HI 4 2A(i, ^2 4<D^ife^S^*5ttSi^M J FET 1 z <D$fffi 
b^rai ltfi. ^^^/^^Sr^^T'VNSo ilJFETl zte, nif 

^^^^s^^-^^^^^^^^nfcp-^M^^i 3 
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[0209] Bl42B{i, ilJ FET 1 z <£> III- III Jftfc*3tt ^^fffiElT'fc 

5 0 EI4 2 BKltj^-J; 5^, p+M^MIftlHS l 3te, x#^|p)^Blf^oF B 1Pi^Ri 
^hM&{*> nlft^VflW5© Kw^ h&£«fc 9it5V\, ^<Dtz#>, & 

Ttmn, ^fcnm?-* 5 ft\ctoT*z 0 fi-mtzmmmxi^ p + m* 

ETlzl^m p + iy-h¥#M4l±, p + I^- h^Mffrg&l 1 t p 

+ s«i 3*frisxmnmzmmztix\,^ 0 rtita^ P + sjy-h^ 

[0210] (125 <D||JSi?^S) HI 4 3 ARXfm 4 3 B b"C, ^ 

1 6^»^<^)^S«T*fc^^2 5 <D*lfc^«{^-oV^M!i-<5 0 ^2 5 CD 

J F ETUI LTx fSl 6<D|im^S^:fcV>Tt&PJLfc*& 

§a j fet i u(Dm^tmmxh^^m^miai,m-(Dn^nvtz.o^r. 
mi efDmmmmt^mm^^xmm-r^. 

[0211] m 4 3 At*. 125 <7)^W0fli^*5tt^i^M J F E T 1 0 a <D%r 

mmxhz> 0 m2 5(ommj^mtmi 6<Dmmmmtn, ^^^^mft-n^m 

[0212] ®4 3 B\Z.7jk-rm^. '<^X h—Zf^m-fan l 4(3. n"ISi 
Cjg 141-144 tn + !S iCi 1 4 5 — 1 4 7 £ flSXSfcglJB StlTWfiJc 
$tbTV^S„ ^fc, n'^S iCil41~144lD K— fMll n + IS 
i CJS 1 4 5 — 1 4 7<Dh—'0 •? t>ffiV\, n~MS i C® 1 4 1 - 1 

4 4C0K-/NVhMlt f^itll lX10 16 /cm 3 g|t'J)5 o n'SSiC 
il4 1~144©f^T8lt fflili, lOnmBufT'fcS. n + lSiCl 
145— 1 4 70 K— '<> h^^fl, 1X1 0 17 /cm 3 — 1 X 1 0 18 /cm 3 
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T*&>5 0 n + lSiCfl4 5~14 7©?^T9ll itl lOnmiit 

[02i3] (^26 <Dmm&m m^. m 4 4 ur % si i 6 (ommmm 
<D^mmMx*3bzm2 6o>mtmm\z.o^TW&-rz> 0 H5 2 6 (Dmw&m^&ft 

Zffltm J |*?1 6<D^JS^fl|JJ:*5V^lftWbfc^ J FET 1 u 

[0214] 044lt 12 6©!&ffi^ffite::fctt5«£a! J FET 1 0 b ©»fffi 

m-efc3 0 ib 2 6 ©^ite^titt, an commnmt kp 7 h¥*#»<&«3g£>^ 

(S J : Super Junction) tHitSrW-TSo 
[0215] ®4 4Sr#Rgi-5i:, K!J7h^g|5[t n + SKW^I 

^2 0^S^^i-SS^®^fp v oT®tJ«S pi^«*3 1, 3 3^nl 
¥#fr0«3 2*W-t-5. piW«3 1, 3 3(t nfflW3 2$: 

+ l^-f¥iW4 1, 4 2 t n + iKM ^¥3HfcSP2 i©|ffll:ffilt5. 

[0 2 16] pl^#«*3 1, 3 3(4, p + Sy-h¥**»4 1, 4 2 
t n + IKW ^#£Mffl2 fc©IBfcti«U p + l^ h*MM£8B4 1 , 42(1 
&oT (0 4 4 0x$ft^f«j) litres <5o 

[0 2 17] nS^ifl:fi«3 2li 1 p h 4 1 t p h 
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^Mt>*TV^o nl^i#««3 2|j:, 2 EI— 

[0218] jgg^flliSWu 04 5 IC^-T «t 9 fc. 121 <£>HM£lUC:Jb^T 

t?^ tfct® j f et i x © k y 7 h^Mi^iffl^-efc?., mm 
[0 2i9] *nifcj&mz.*5vz>mmj fet i o bizu:*u*. K!i7f^» 

[0 2 2 0] pl^tH«3 1, 3 3 £ nSJ2M*ft^c3 2 (£> K— bit 
B^-"Cfc5rt^*U\ 5 0 0 VifJJE&MLfc4§-gi£*5tt3# 
jlfcHttfll-ett* pi¥*ftffl«3 1, 3 3Mni^fTO3 2©Kw!y 
1^)2. 7X10 17 cm- 3 tfe§, $.tz, 5 0 O VMEESraBJfebfc*^ 

K&vz&mftnmm-ef*. pi**#««3i, 3 3st;nif#W3 2 
[0221] (^27 (onmmm) n ^^ftWc&tf P s^frti t . 
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3 2 h mm m<Dmjffa x^ird i<zmvx^z> 0 pi»ti3 i, 
m^mft-mmt p+mv-h^wftn* i, 4 2<z>-n£<&m-f5o 

[0 2 2 2] i*UC*]-LT, HI4 7BH ^ 2 7 

b^#Mi:^«M^^^i-m^lilT-fc5o p§^*#«!c3 1, 
3 3WnSf|^i3 2, 3 4lt ^m^^lR] (H^xW^tR]) KM 
tfTV^ 0 pi^«3 1, 3 311 ni^^3 2, 3 4 ir^SKfB 

{$§154 1, 4 2<^Tf£tt-e^< s b^*ft^c>p^^&«L-cv^ 0 

[0 2 2 3] H147CH H^S'J^S(-^^6#¥^^<!:y-h¥^ 

|^3 2«, ^M^IWIrJ (HI^y#^[pl) «it>*-CV^„ P I¥^ 
«3 1, 3 3 11 nI^W3 2^tj>J; 9 t-IE^J £ *VTV^ 0 nW 

[0 2 2 4] (^28 (D-mffif&W) J^T. ig^«i££Wi-SiMJ JFET©H 
[0 2 2 5] (n^»{fcJS?£j&im) *i\ n + !S i C¥^#g&£Mrr 

5 0 n s^M^i^fi> r^s®^ Ki^-r^^^t vxmmxzzm 

mzM^mx&Zo @4 8Al:^tilc, n + §J KM 2 Affiles 

i C^S^r^fc^^^^/^ftfe^ct^^i-^o 5 0 0 VfJJ±£&£bfc*§'£* 
id*5tt5^ji^^0iJ-eH S i CJH3<DBMjf:T 1 OH 2. 0MmJ£JUi3. 0 
/imJSTF-efc-So S i C)H3^^®Mfl KU^^#^2^mM<bl^— C* 
S iCl3(DK^yMSfl n + M K W ^WffcSfl 2 <Z) K— 
h^ct <9 t>i6V> 0 ^©S iCl3^f>ll nl^f3 2, 3 4, 3 6 
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[0 2 2 6] (pI^iftiMli) H4 8B^HL-C, pi^I^ 

fS-t-sxi&teiov^KH-t-s. ^^^mst^t, ni^*i3±^ 

tfc$ftfc1>SJ$3 1 a , 3 1c, 3 1e, 3 1 g ^ 3 ^I^lC^t 

5 yftAlt, 0fM$^tt5p^f*i3 1 1, 3 3 1, 3 5 1, 3 7 1 

[0 2 2 7] (Ky 7 h^flcSP^XS) E]4 8 C£#H§LT. MSOffSO 
Ky 7 h^^Sr^-TSXS^oV^ttW-t-So i-**>*>, ni^il 

SteHMLTtt, ^18, |20, 112 2<D||i£^S£I^T*fc5#> -^l^ps^ 
15 [0 2 2 8] &:fc3 x **W^«5IKSJ FET&l**©«afc6r8sH:, _LfB#3l 

mspm^mmzxvmi&ztitz j FETfct>##wsr*jB*rfiB-c*>So fiu 

[0 2 2 9] *3BWI^ ±*ttf x Si KW vWJE&jHM$Loote«5fc&8^&-£ 

25 
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1. KM^frfti, 

stria fw ^¥^#&s<z>3=®-bKia:ttb*K io^ffit^i-sBf^ltt^rRj 

1B35 1 s IS 2 & & 3 (D^Jt^gStt btltiM.j&^m&nk x 

2. KWmft»t, 

tU huIS K!) 7 F^ra^HulB^4^^^m^^ic$tbfcf : -ir^^ 
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stile k v y h*m#fa(on 1 (DmmR^mm^-^^^m^±^m^hnti 
mm k i~r y^^^oiti t mmmmzm u striae 3 Rx$m 4 

5 

10 3. Ki/^y^jSji:, 

20 Iri^ 

Suisy- h^Mte, MI5^3 0^^bmjie^4^^^[pi^5^rR]^ 

stria Ky 7 b*m&u&. mmv^^ ^¥m{£U<D±ffit&m-tz>$$ijjfafcm 
suie k w ^spo^m^ <t mmmmzm u striae 5 o^j^sm b 
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Sit) i&v\ is^js i ~ 3 ofsrtL^^-^^ia^^^M^^Mm^m i- 7 

5. KKmftSSi, 
flulB KU 7 h^W#:^^fB^2^b*4^^±tCftfjfB»®^?fto-C^tt 
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$ tbfe y *m&to t she*. 

mils KW U JtufBlg 6 JbteKtt b 
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7. mtz?-h*mfcnRv i ift^v*^¥mfci®v>mztes mnh-v? 

l 3 . flute K!)7h ^*fls«Ptt. 
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mib#*¥*#«* k*« vxma btimtz k w ^^m^^mmm t mm 

ifrbm4<Dmmm&xfatm-<DX\t>]K]&&£frx^z>. rnxmi-i i<o 

i4. Hfrie K y y h ¥##Sflf*> 
wu^mmm t m— <ommm * m u mm?- ^ */^mwm^mm.mzmwt is ti 

ffi*zmm,*mfcmmm& x^xnn ^nmrn k w ^*mfcn<Dmm,mt mm 
mm^^.mmm^m^m^mum^mm^^^mm^m^mMc.t^v. 

ffimmn*mfrm®tffitz#mn¥Mi£mmti)K mmvv y b^m&ucom 
i 4 (Dmi$z&&&xfa t&m-tzjjmz.mi&&inx^z, if>RJSi~i i 

i 5 . utile k w Btfia k v y h^mfci®. minm&^m&i®, 

mmy-h^m&i®. mu?-^*^mteu. mmmm^mi^n. Rvmrny- 
x^mtem*. ?4 yy^mmmxhz s i cxitc a Nt^t <^/&£ 
it i~i4 (Di^ti^-m^m<om^.m^-mm^^ b ? >i?*? 0 
i6. mi mmm<Dmm±^ % i mmm^m i ^i^Mtsxt 
^it, ffimmi*m&m<D3=mte. m^m^^m^mm^titcmi^hm 

alt. mh*mten* : m&-rz>?-&*mx-. 
mum i ^#Ji±Ksg i mm.m<Dm 2 ^^i-^xmtriix.. 
huie^ 2 aMMWi±fc* 1 its© y-*¥m&m*mf$.-tz>T.uzmz-. 
mmmi*m&m<D3im<D'ptd:< thm2. ^3, im of^a^i^f&i^iiu 
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fay-*******, b&ksi 1 *m&m\zMm-rz «t 5 * uthuI5^ 

5 y_ h¥m&1®<Dtc&<Dm 2111© Kw-?^ h^gf|2ltmo^ 1 <7>£P#&'1 

1 7. y-h¥#^Ofc*^^2^m^OK-^>b^BulE^2©^ 
^#A Ltf 2 ill^I 2 ©W$l5^Mt5Ii^5l-It> 

io HtiiE^2(D^fls:§p(D^$«mffs^i <D¥m&i$<Dmi5 x^om^\ m&mie 

o 

is 19. mi^mm<Dmm±K. mimmM<Dmi^mw-m^r^ir^\ 

20 alt, ffi^¥^^^^-rsffi^¥^gp^xa^{i^, 
mris^ i ¥t^i±^i i tsi^i 2 ^flcis^^-r z>m 2 

25 2 ©^#^£^-^53? 2 M^Xg^ft, 
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Striae -v ^aMMfrtt-hK y ¥#*tPMH 

20. mumz^mwmT&tfLTMx^ ffij£<Dmz&&-ir5mimm>m<D 

% 2 & WISH 1 ¥^SWi±K^fifc U 

tfSfeMei&S J: o \zm 2 ilS© K-/^ b *mA IT, IS® $tvfc^oy- 

2 2. MIB^^^^^^^Xgfi, mffB^2^^Srt^s:v>{^ 
^if\ IS^JS 19-21 ofPin^-3l^|5S^^M^Mmif-^Jm b 7 * 

2 4. MIH^l¥^®^fi)ci"5XmT'f^ HUH2^1^«;M^S^«b^ 
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2 7. kwv^*#s^ 
mmmiw- vmm±^mmm i n^ti^i^i^^ stria Ky 
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&m<om 2 <offi$i*>z> wzm 2 3 btwtig 2 ©y- b 

2 ©y- Mi^i^ bHfc> is^ji 2 7 ^ta^^^M^^-Mm^^: b 7 ^ 

2 9. KW^i#»^ 

Buia^is.tj ? ^2o^(Djffi3Z : ^^t-^o-c^(tb^ Bfriaaa^flcaj 
mi <d?~- hmm±-\zmmm 1 ©y- b«ffit«^w^ife»$^ MiaKy 7 b 
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io fs.mz.mmz nit. «^st#Mh7y^^ 0 

3 0. KW^i*fr»fc* 
15 1. ^ 2 3 btifcIii^W i: , 

20 y— 

2 o^fc 6 v^iig 2 &t** 3 (Dmm^mv 2 <^y- h *m&u t & 

2.5 2<D?-Y¥mte&tnMmz.mmz^ y-*m.m(DT^mn.mzmmztitc 
m2<Df- hmmt. 
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^mw-wm 1 >f§ 2 ^Rvm 3 cD^±^^tt fbttfc y-*®^ tfm-i hti, 
^frtftt zmnm^mm-tz £ 9 i-tuta^ *^mwu*wm nuts 

u\ mum i <z>^- v^m^tmmy-^^m^t^mmy--^mm^ £ *> 
34. m&Wi2<Dv*- b^m^tmm^^^^m^tn. 

raoff^t*. mfiBKy 7 h^^cD^i (Dmm±^mif ^ntcmm^^m 

3 6. MIE K!)7 h^#^0^2<D^_b^ttbtLfcHul5^-r^^* 
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«fc o Ki*:££;JxTi^ If ^ 2 7-3 5 ©ffrn*>— ^^IE«JO«ESigg^«l?- 

flaSB#®^fr««t-*S5U"Ct»*t fetbfl&lB K W irises 
3 9. MIEKP 7 b¥i*fM»Wu BiFlEKW y^f 

1 ^b^4<Dfl^^^•^]t^^-^^■^j^^$^TV^6. 1*^2 7-3 



WO 2004/010489 



CT/JP2003/009412 



GaNfc.fcUTWSn*, tttfl 2 7-3 9 <DWtli>*—&Kfc16L<DWm&&M. , m 

41. »i*«ffios«Ji^ mi. 3? 2, * 3 &tr» 4 K 
stria® m an-t i-v— * £ ^sjk &Mf£"t % x 

Si: 

ttiiE^2^y- i>^^«tm^^^$tt/cm2(D^- hm^^s mum 
43. mimmmcomm±\^ mi. f&2 N msRvmioimmzG-rz k 

y 7 h^fl£®<Sr^-r5XSi. 
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4 4. ^iiii©i^±c ^2 N $&3;ftt*#4©«*dt&*ri-5 K 

llirtB K!> 7 b 1 Of^ll: y-^^^t:Mt 511 i: , 



WO 2004/010489 



'CT/JP2003/009412 



»S^^5J:9^ HtflEKy 7 h^^e^^-t-5.f**^4 1,43, 

&m *mtz#mm,¥m&m ft kt&j* u suiB^m^^ asjtuiB^ * ^^^^ 
43,44 <Dffitifr—m\z.um<Dffim&&%Ln.R$)R h ? ^^^^<Dmm^m 0 
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